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[TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



(CLAIMS) 



»• A resi„-. ncapsulatea csp type 
—e in uhieh . le>d f „ me ^ 

;r tep etchin9 — '« — • — . thickness 
it;; ids is thinner :han thst °< - — .« 

man " ™— — in SU e„ . 

manner that it ,- e . u 

1 At ls substantially -h* 

wne sam * as that of a 

- «». leM fM . lnciudin9! 

Inne* lMds havl „, , thicfcness sMUer ^ 
lead frame blank; 

««„., — t ,.. sama thickness as chat 

" f " me - b — connect,, to the 

„ mtIM1 citc[lt; •. 

the terminal columns bei.no disco..* 

sue* a manner th „ they ,„ 
- lead, in . ^ ^ 

. ' the -" f ' »«— ' c, lumBS b .in, moon^ 0 „ 

." J OPPOSUe ""■«• o. »• lea. (r « on uhich 
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».vin, tttalMl portions arransed ^ their 

the t.^„ al portlons bei „ 9 o; soidei> ^ ^ 

«P— e„e,„.u y throu9h th . encipsulatin9 tesin ^ 
«*•« the terBinll columns a „ e;(posea exter!)a;iy • 

* •"■«-<"■««. resin « their out « sidas; ^ 
the 1Mlco „ dllctoI chip at ltJ surjace ^ 

lnSUl " in9 " heSi - - «• Po,uo„ s bein , 

arra " 9 * d b """" °» *«* »««■ a„ a besna elecrrical , y 
connected to tiDs nf i-k^ • ~ 
° tips of the inner leads by wires. 

2 - A resin-encapsulated CS» 

. . t >'P e semiconductor 

. ,» „ hich . lead frane sbapea in ^^^^^ 

J-«ep . tchi „ 9 piocess ln such a „ arnet ^ a tMckness 

rr u * ~. lly .h. „„. . s th . t of . 

le ° MUet0r CMP *» th. !..„ fr .„. inel - udl „ g! 

-„. r 1Md , havi „, , thickness J1Mllar chan t(1M 

lead frame blank; 

t.™ inaa colu „ ns havin9 ;he sama __ hicknasj ^ ^ 

ie,ds aM - s °° — -p.- to >. . aectticmy 

connected to an external ei-cm-. 

-he terminal columns be-m 

oe.r.g disposed outside of the 



i»:s!« ,: 
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* xpMed ~ - .nc. P5U1 . tin9 r . sin i 

Portion of the tlps the „ of , 

the t.™< . terminal portions. 

- terminal columns being exposed ^ 

the semiconductor cMp -t surfflce 

- ons being mounted on inner ieads ^ means 

insulating adhesive, and the electrod* 

electrode portions beino 
electracally connected to tips o- th. ■ 

"ps o. the inner leads by wires. 

3 - The resin-encapsulated CSP 
devices of claim , , ^ Semicond -tor 

Pad, and the semiconductor ch< „ ■ 

that ele« „ ^ iS mounted ^ ,uch a manner 

inn ! POrti ° nS therCOf -tween the 

inner leads and the die pad. 



vlhY77r PSUlated *»* "—tor device in 

-ch a lead frame shaped in ^ ^ , 

etching process in such a ma „ P 
leads • . . that a thickn... of inner 

leads as thinner than that o* - h . , 

the 2ead frame and which is 

encapsulated with an enc an « , 

encapsular • -e _ 

— 5 - es * n - n su =!i a manner 
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that it is substantially the same as that of 
semiconductor chip in si 2e , the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that c 
the lead frame blank and being integrally connected to -he 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being runted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being mad e of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip bei ng runted on the inner 

leads by bumps arranged on one sur'a™ n * ^ 

one surface of the semiconductor 

chip, and the semiconductor w • 

UC ~°- Ch -P being electrically 
connected to the inner leads. 



5. A resin-encapsulated CS? type semiconductor 
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10 



20 



'-ice in uh ich a lead tam shaped ^ iccordjnct ^ a 
«o-step etching pr0CMS su=h a mmtx a thic ^ 

of inner leads u tnlnner ths „ tha ._ ^ ;raM ^ 

"htch i. encapsulated with an encapsul atin g ,„,„ ,„ ^ , 

"""" " at " is "=«.nti.lly the same as that . 
semiconductor chip in sUe _ th# lead frmt incluainj: 

inner lead, having a thieta... smaller than th „ „ f , 
lead frame blank; 

terminal columns having the same thickness as that of 
--He lead frame blank and being inte , rally ^ ^ 

-her leads and also being adapted to he electrically 
connected to an external circuit.- 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are couol.d to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device 1. mounted, the terminal, column, 
being exposed externally through the encapsulating resin . t 

• Portion of tips thereof to serve as terminal portions, 
and 

the semiconductor chip being mounted on ^ 
'eacs by bumps arranged on ^ ^ ^ 

semiconductor chip being elec-r^,-, 

y e-iec.rica.ly connected to the 

inner leads. 



5 
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The resin-encapsulated CSP tvDe 

««* nave a r.ct.n 9 ular cross-sec-.ion.l shape inciuS ..„ 
-'our faces respectively provided with . first , 
second surface, e third surface, and a fourth ^ 
«rst surx.ce b .i n , opposite „ ^ ^ ^ ^ 

«»b *«h on, surface or the re M i„i„ g porcien of the 
inner lead havin, th . S a»e thicsness as that of the le . fl 
f«- bi,„ k . a„ d me third and fourth surfaces each havi„ g 
° concave shape depressed toward the inside of the inner 



lead. 



.DETAILED DESCRIPTION OF THE INVENTION) 
(FIELD OF THE INVENTION) 

The present invention relates t, a resin-encapsulated 
—conductor device c.pahl. of m . etln , t „. ^ 
•n increase in th . „„^ ec 0( ^ 
» ni.curired structure and thus .„ . xc . u . nt 
."iel.nc,. „ore particularl, the present invention 
««es to a resin-encapsulated semiconductor device 

lead portion is thinner in a 

a thickness than a lead frame 

blank. 



*»:»»« v: 



6 
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[DESCRIPTION OF THE PRIOR ART! 

«.. n. the confl , uratio „ of , ^ 

«si„-e„„psui.t.d senicondoctor aeyice ^ ^^^^ 

:; ce inciud - - «• - »» — . «— chip 

connected to the essoci.ted circuit, , 

circuits, inner leeds U12 
°™' d ""^lly „ it „ th , oucer 
1130 f„, , bonding wires 

for electrically connectin, the tips of tn . . 
l earie . H * 01 tft e inner 

-P ».. end s resin encepsulstin, tn. s .„i„„. uccor chJp 

to protect «k« _ 

°* ect -ne semiconductor chiD nsn * 
strAee P 1120 from external 

cresses and contaminants. This res , n 
-„ m , s resi n-encapsulated 

semiconductor device 

device, after mounting the 
device U20 0 . ^ w semiconductor 

encaps / ^ ^ *« ^^ctured by 

n " PS 9 1». with the resin 

1 12 r; ieads 1112 is equai to - - — 

»«1 of the semiconductor chip „ ao . And , ^ J 
shows the configuration e * , 

°* 3 "°" o1 W l«d frame used as 
an assembly member of the resin 

device h "^""encapsulated semiconductor 

^ce shown in Fig. Ua . Such 

... * UCh a lead frame includes the 

bonding pad mi for mountina th. 

nting the semiconductor ch<n -ho 
inner leads 1112 to be mlm 

•Metrically connected to the 
••«.ce.-.o ac ser device, the out.- „ • . 

u -e. ,ead ^..3 which is integral 
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with the inner lead 1112 and is adapted to be electric • ,. 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame servinc to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt O 
alloy<a « 2% Ni - Fe alloy) , copper . feased ^ fcy & 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of res-- 
encapsulated semiconductor device employing lead frames 
lake the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package , particularly ^ 
Package (QPPs, and thin quad flat packages <T0rPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Patches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

lead frames having inner leads a r rfln . a , 

g5 ar rangea a; comparatively 
large pitches among lead frames ^ 

mes - or sem:conauc:or packages 
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,. mi oond„otor packa , as naving a iarM ^ - • 
Pins ere iabricatad fcy subJecting a Mtnk ^ ^ - - 

? the order of 0 25 mm -~ 

working . " r ° a " etchin9 — - ■ — 

T he etc hing process for foming a 

fine inner leads will be desc-ih*H „ 

eSC " lbed hereinafter with 

reference to Fia in r,-. 

F "" 9 C ° Pper or « ,noy thin 

101 , 0 f . thickness on 

^ o.ae. of 0.25 mm (blank 

.« . i«- CIeaned perfec:ly (Fi9 _ ioa> The 

such es . „ ater . solubJe casein photoresi 
ln ' n9 P "" SiU " « 3 S.nsiti „ t . 

spread i„ photoresist films 1020 over -h. • 

v over -he major surfaces of 

•" J " - Photoresist 

; a ;; are exposea - — - ■ ~* - . 

«» - a,ht Mltt . d by . hl9h . pr „. ur . 

.1 ,h " C U - « —Per for 

-v.lope.ent to form . p . tternea ^ 

shown in Fio in,* 

FJ " «- "in sheet is electee. „he„ 

1 " ' hardenl " 9 "°«- ^ — — ana 

such, and then an etchant • 

nt cont ^n in g ferric chloride as a 
Principal component is soraw.H 

sprayed against the thin sheet icio 
*° etch through portions o' th. -k- 

°' the sneet 10 10 not coated 

wi.n .he patterned photores-s- -n ? n 

Sk -- 2ns ^020 so that inner 



*»:*»< v: 
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15 



20 



25 



in Fig. lOd. s..ou. 4 

Then, the patterned resist fii me a 

" films are removed, the 

- — u ^ to ^ . J 
* «- e t = hi „, pree ... „. silver . plated ; - 

lnn " 1Mds £ " «-«- p~n„ tab bars a . e 
;;: uh - — - - - ^« s «. In ; 

line a w Said ' When th * iead frame has a 

-:.:r:.r:;.r,;r — - 

* oi 50 « .00* of the 

thlck„. ss of the thin sheet From , h , 

thickness of the rhi n u 

above. Furthermore, the width w 

. h . th ° f the inn « must be in 

^ne range of 70 to 80 ~m * 

-==,ssf„: k . lre b6ndin ,. „ han 
etching process as in,,.-.. 

-n fabricating a lead V3 

-ame. a thir. sheet of . small 



s»:s»« ..; 

-10 
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thereof are arr,„ 9 ed , t , pitc „ „ f ^ ^ 

»o«v.r. t . c . nt Biniatur . r „ i!; .. n= , M , j3a:M 

Se " iC ° ndUCt " P "'^ ^ner L.-s arr.„ g .d a - 

PltCh " ^ « « 0-15 «. far SMller than 

0.1« .. When . laaa fraM is fibi . eatea ^ procesjin9 a 

She " ° £ « the srr.„ gch o£ t „. 

»««.*, exreroa! £orces thac „ Jy fce ^ 
=». s„ b se= U e„ t procasses including ^ ..^^ ^ 
«nd , chip „ ounti „, proce „_ Sccord . nsly _ tbtr# ss a 
«• «h. r.d„c tl o„ of th . thickness o£ the sheet . o 

*"*"• fab - i ""°" <* ' -««• M fr.„. having £ine 
leads „r.„„d at very smaU pitch „ by ..^^ 

M etc hi „o previously p „ posed ^ ^ 

d "" CU1 "" • «M. .„.„ to an etcM „, proe „ a to 

*« • l«.d sr.*. aftat reauein , t „. thicknMs ^ pottiens 

•« the tM„ sheet corr., P o„ ai „, te ch . lnn . r ^ pf ^ 
«d rr.„. b , hau etcMn , or presssn, :o tm th . fine 

— r leads by etching uiIhout „ aucing th . ^ ^ 

outer U.ds. However. p„ blem ari „ ^ ^ 

3ubse q „e„ c processes „he„ th . lea , ;j ^ 

etch ing after „ auci „ 9 t ^ tMebiM , of pocti ^ s 
correspond^, ,o -.„. inner &y pr .„ il>e , ( „ 
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) 



- i- u*. _ et be f _ - 
- . ^„ !10M1 acc _ y req . jired - 

lead frame accurately for ■ 
. bonding and molding a - ri 

5 » iat -a ki „ g Process must be repeated t . ^ ^ 3 

• repeated tw lce making the lead 

fabricating process intricate> 

we Portions of the u 

leads • " """^-^ to the inner 

" rSdUCed * -chine be fore subjecting „ fc / 

s heet to an etchino "^ectang the thin 

— also r t rr for formin ' th ° ie - 

"orica.mg processes. 

««*r MATTERS TO BE SO.VEO 3T THE IN VE N „0 N) 
Meanwhile, there h*. k 

mini-. « " 9 " Win9 dem «^ for the 

miniaturization and increase in „. 

th . hC moun ting efficiency of 

the semiconductor packaoe , 

miniaturized » ^tronic apparatuses are 

- p kage) is preposed ^ 

-sin ln sucn fl 
substantially equal to that o* .k 

CSP has the M * ■ semiconductor chip. Tne 

nas the following advantages. 

i.Tirst. where the numbe- a * „• 

e. pins of the CSP *, e gual 



**:«»< v: 
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15 



20 



25 



to that of QFP (Quad riad Pa~ka a< >, 

Package, or BGA (Bail G - - -" 
Package,, the CSP enables a -ema^kab! . 

-emarkable reduction in the 
hunting area as compared to the 0 „ or BGA 

2» Second, if the csp is fiqual ^ ^ ^ ^ 

S12e ' the csp is *» th. ^ number over the 0 ; 8 

or BGA. m the case of the QFP a 

is <0 ». , Poetical use dimension 

«• - or less when considering the length of the package 

SUbSt " te ' " - - 30, or l ess f 

outer leads are , ■ e 

* are arranged at a nirrh ~* a r 

. H Pitch of 0.5 mm. The outer 

" *° b ' « • «~ o, o.,» o r 0.3 ™ to 

—tin, the semi „ nductot * 

the mess production o; the o»» „. 

° ne =««-;iy involves en 
increese i„ cos „, other „ ise 

-iffieul,. Tn . "" S """"""n i» 

Pr ° P °" d " "W— such . 

o" I" " " ^ 0FP - * * — - — -U •« 

:r ■ thereby • - — - 

U< Moreover, although the Bra 

overall r .« P6rmtS conve «tional 

overall reflow soldering even at r . 

of 300 • Pln " Umber *n excess 

of 300 p ins , solder bumos ar . • 

umps are incorporated with clacVs 
depending on the temperature cvcle - he d 
... cycIe *- ^ he dimension of the 

reacnes 30 to AO mm, ... 

— ' har a " "P p « imitation of 



:>::»« 



'.V -«t~et<— jw- 
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"00 pins. IB the case of the csp ^ kM=h ^2 
t.r*i„ ils „e „ ou „ ted in che sftape of ^^^^^^^ 
«»y on the back sutfa „ of csp _ pic= ^ ^ ^ 

termlnals ca „ be incrMsed ^ ^ ^ ^ 

3, Third. „ conpilred t „ the 0J . p ^ ^ ^ 

in .„ in Wcomtecio „ lengchi thns ^ ^ 

«" -«.. . 5horte „ ed 

•dvjnc.oeous. According, the cs» i. — 

' y ' " e csp ls »dvanta 9 eous in vi«„ 

J, 6 mOUntln9 emCie "^ *" *« -ds to be narrower in 
termil,al PitCh ^« ™rin g a demand for ^ 
increase in the number of terminals. 

Thus, the present invention <s aim .H 

on * s aimed to provide a 

resin-encapsulated semiconductor device «m» lrt • 

* aevice employing a lead 

xrame, which is caDabi* 

meetln9 3 demand 'or the 
miniaturization and i nc . ea „ H , 

inc.eased terminal number. 

[MEANS FOR SOLVING THE SU3JECT mn£M] 

A resin-encapsulated semiconductor device in 
'ccordance with the o-ese— . 

P-ese... invention is a resin- 
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«nca psula „ d csp type semiconductor ^ ^ ^ ^ 

*r« shapa d in acccidance with a tue , scep et=Mno 
» » that . thickness of ln „„ ;eajs ^ th£rne __ 

^.t .r «„. lead frame and uMch is mtfnlM ui:f ^ 

•ncpauLtin, r . Jin ln such , ^ ^ ^ ^ 

.ub, t .„ ti . lly th . same as that di a se „ iccnductor chio ; n 

»».. the laad i„ me includi „, : in „ er leads h>vinj ^ 
th^n.., smallec tha „ th , t ^ ^ ^ ^ ^ ^ 

ta^inal col„™ 5 havi „ 9 the sa „ e ^ ^ ^ ^ 

>~« fr- M.„ k and bein , in:e9rsny coni>ec5ed ^ 
—r iMdi a„ d also bein , adapted te ^ electriMi 
connect to an ex „ rnal circuu; temijisi ^ 

* ln ' dSSP0 " d ° U ""' ° £ *— i. sudh a 

"tho s .„ al to thickness . uis . direction thereef _ ^ 
co lumns baing mou „ ted on sutfaM oppMi ^ ^ 

s„.-,.c. o„ which «„ico„ d „c t or chip ia . noonted . th . 

««— 1 co lums havi „ 9 termln>1 pMtions >rran9ed _ their 

"P.- th. ..^^ portions bein9 Mde of solder _ ltc 8nd 

-P-.. ex« rnany throu9h che ancapsulatin9 resin soch 
c . r „ inal column$ ^ ej<posed exte __ nany 

t- .nc.p. UI . tIn9 resi „ th>ir siaes _ ^ 

semiconductor chiD » 

-P at itS surface having electrode portions 

(pads) being mounted on -s e ,- nno „ . „ 

wfie inner leads by means of an 
insulating adhesive, aid -s. , 

and .ne electrode portions being 
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electrically connected to tips o; ch , inner iMds ^ k _ es 

«"eover. a resin-encapsul.c.d se „ ic=nductor ^ 
accordance „ itn the p „ sent invsnuen ^ ^ ^ 

encapsulated CSP type s .„ iconductor device ^ ^ J ^ 
*«. shaped in accordance wl0l . tw0 . step ^ ^ 
» • —ex that . thickn „ s „ f Jnner ^ ^ ^ 

of the i. ad fr .„ e ,„ d uMch ^ , ncspsuuted 
encapsulate, resin , ^ ^ ^ 

substantially the s.a,e as that c« a 

tnat c. a semiconductor chio l„ 
Che lead rra„e including inner ^ ^ 

thickness smaller than that o« a !..„ , 

a le " fra ™« blank; and 
terminal column. navin , th thicknMs as thit ^ 

l"d -fame blank and bein, morally connected to the 
connected to an kernel citc.it.. the terminal columns 
- ch.y .at. coupled to the l„„. ri .. d , 

..IT; " thlek "'"- 1 " — -reo, the 
.-n.l columns bein, „ou„ t .d on th. surface opposite the 
•lead frame surface on which tha 

wuch the semiconductor chip i s 

runted, the terminal columns be<ng exposed 

oe.ng exposed externally 
through the encapsulate resin at rh • 

- resi « at their outer sides; the 
semiconductor chip at its S u,f, 

saving electrode portions 

<Pads) being mounted on th- < „ 

the mner leads by means of an 
insulating adhesive, and the 

tne electroae portions being 



M-5S99 OS 
9-8207 



» »P» of t „. inn „ leJds by w . res _ y-..e.., a 
*» the r.si„. encapsulated „ type semico 

— » — < — . t „. lead fra „ e has a eie •;- 

leads and the die pad. 

- r urthermore , . resi „. encapsulttM sa „ lconduct 

n ~- - ith - ~ -.„ tion ia . res)r ; 

encapsulated CSP t„. ft * n 

Shap " " «ec, rdance with a tHe .. t _ 
*" . manner that . thi.v ' """" 

1«- fr.„. ana „ hich is ancapsulated 
enea psulatin , rasin 

a m »"n«r that it i, 

"bst.nti.Uy th. as chat 

.ize th. , „ '-"conductor chip in 

• th. *~ -ci uding: innar leads h>vi 

-uo. t h.„ that of . laad t _ bi>nk • 

r; ceium " i —' <* aa that , of th . 

-tead frame blank ann w • 

inner leads a ' "^"^ ™< d - «• 

and also being adapted ^ ^ 

connected to an external circuit- the t 

be ,- no dic „ ' the te ™unal columns 

oe.ng disposed outside of fh„ • 

that th " 1CadS in SUCh a ^nner 

"at they are coupled to th. • 

to the mner leads in a d<recti on 
ortnogonai to thi CJ cness-wi se d - 

.terT- na - , Erection thereof. the 

er,Tina - columns being rnoLir.n 

°^ted on the surface opposite the 
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;;;: ed ' the 1 ~- — — Pe , :. 

arranged on their ties- th. 

£ taps, the terminal portion h. ; 
solder, etc fln w 9 made c 

tc - and exposed externally - h . OBOh „ 
5 e "«Psulatin g resin such - k - 3 ^ h --"> 

-Posed externall „ the " ^al columns are 

externally through the encapsulating resin a, k 
outer sides- t-h«, at their 

«es, the semiconductor chip beinn 

inner leads bv h 9 mOUnted on 

eaas by bumps arranged on on „ 

semiconductor C hi D „ ° f the 

0 , »«*condu«o- chiD h . 

elM ^ 1 --c t e dtotheinnerleads _ — ^ 

A1 *°< a resin-encapsulated semiconductor d .v 
accordance with th „ " in 

the present invention is a 
encapsulated CSP resm- 

t yP e semiconductor devw • 
frame shaped in acco * *" ^ 3 lead 

- a manner th at T ^ ' ^ ^ 

-t o f th e le ad f " " — «-» 

encapsulating 1 !::^::^ " ~~ " 
the lead - rame , 8 ""^—'chip in 

— — - rr: r f ieads — • 

terminal column* k ■ fr,M bia ^»' and 

columns havino t-k^ 

- inner ,e a a s in such . 
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that they are coupled „ che inne _. uads ^ ^ ^ 

ortho 9 on aJ to tM C=n..s-vis. dlrec£ioi] therMj _ - 

t.min.i co luTO s bein , „ cun;sd en the oMosi;> ^ 

surface of the laad ^ ^ ^ 

" "° Unted - terM " al "sunn, »av ing tac „ ina2 por ._.. ors 

arranged on t „eir UpS) t „. ^ 

throu,h the enc.psu^fn, „ sin , t , ^ 
tip. thereof, th , semiconductor chip being moun£ed ^ ^ 
inner Uads by bumps ^ ^ 

the chip being elec .. rieany connected M 

inner leads. 

^ the resi„-.„ capsolaced typ> ^ ^ 

— -h hsve a r . etangular ctoss . seccionsl 
inc.udin, four faces „ spectively provided ^ 
aurf.ce. a second surf.ce. . :Sird ^ ^ ^ 

!Ur , £,Ce ' oPPOaite to the second 

surface and flush with one surface of r„. 

surface of the rem 4 inina portion 
Of the inner lead havi „ 9 th> mm thicknesj ^ ^ ^ 

»«- rr.». N .„ k . and th . third aM f 

"■•in, a concave shape depressed toward the insl de of th. 
inner lead. 

Meanwhile, the csp tx,**. 

type semiconductor devices as used 
herein generally means resin » 

"sin-encapsulated semiconductor 
oevices encapsulated with a ~ 

with an encapsulating resin in a 
, hat each 0 f , K 

-••e resulting structures i s 
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"> * =nd v direction, «~.-..ior. 

Pr, "" C inVen "°" * device 

semiconductor device. >P 

I- the CSP typ . s . miconductor deviM 
«» t.rwn.1 po rtions o£ 

«- co lum . and is .„ J" £ °-""" " — °< 

e»cp sulating resi „ " ""- naUl ' *«- the 

/„e, ~«~ - ~« 

y need to be protruded f^om th. 
resin. Moreover n ""^ the •""P-ul.ting 

if necessary, the outside 
terminal col umn which . ° f each 

6XPOSed 6XternaUy th. 
P resxn may be covered with a prctective f 

>y of an adhesive. £ " m * 

I FUNCTIONS J 

The re,i„-e„c.p sul . ted se „ lco „ ductor * 

rr :rrr — ••• - • — - :: 

in the number of r*~~i 
m<«- terminals and has * 

• 2ed structure and thus an < 

a» ..hi. in inc -" a — 

* ^- uie .orming Drorocc ~ k~ 
as in the case e * ' ^ 

o. u.in, a mono-layered lead f rame 
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as hon^,- no P ro °iem sue 

„, copl ,„ >rity cf the outer 

Proc., s , More wl ^ 

-P" a manner that inner 

5 smaller than that of the lead # 3 ' h «">— 

the lead f rame w fc 

etching process, that is th. i tw o-ste P 

" l6adS " e at a 

P"ch, can mee t a demand f or an incre „ e 

number of the .„,,«,. the pin 

semiconductor device. Moreover, as - h . 

encapsulated semiconductor device is fab 

— * - e., to tha t :. a seirr in sucha 

— - can be miniaturi2ed . -ip in 

inne- Ie ads , k adaition, each of the 

l6ads fa ^icated by a two . stpn 
tll y c ° ste P etching orocess *c 

shown Fig. g na y ' ° Cess as 

four .; reccan9uia - 

-ace, a second surface , 

— «... ' SUr ""' ' '° u " h 

• — c. and tla ,z T' bein ° opposue - «* 

- «* inn., u ' U fae * °' P««o„ 

— - ~r:i insi * e ° f - he 

flat ^ • ach lnner iead is 

-iat, and is excellent ir «w k 

• •» — e-oendmg prone "-v u~ 

as the first surface of each * 

8rC tae - nsid e of the inner 



i»:s$« v: 
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o ru T or *' in the rMin . encapsulated 

lce in accordance with 
semiconductor chip i« """" ' 

a^renoed °" ^ toi 

" 9ed °" °~ S " fa « - 'he semiconductor chip and ..' 

semiconductor chip and .„ . "" e 
«"p and ch . lnner leads , Ue 

~ed to eech other. Th „, wire ^ 



f EMBODIMENTS] 



Embodiments of m. 

'"-encep S u la ted semiconductor 

aevice m accordance with 

^ " f "«"« « ri,ure s . rirst , f . 

embodiment i, sho „„ ln . * 

view of £he 14 " ' "°»-s«ctio„ al 

tne resin-encaDsuiare.^ 
ac . orH . capsu.ated semiconductor device 

according to the fi rst embodiment of the B 
Fig. IK im the Present invention. 

lb x. a cross-sectional view of each _of eh • 
leads tak-n "° f the inner 

— along the l ine A1-A2 of Fig . la , 

-long the i ine B1-B2 of Fig . ^ 
— ral 100 depicts a 

device p 9 "—encapsulated semiconductor 

110 3 -^conductor chip, in 
(pads) i?n • c.rode portions 

'Paas), 120 wires, 130 a lead 

a fi . sc . frame ' 132 ^ . 131Aa 

fi-st surface, l31 A b a seconH 

second surface, 131Ac a , 
su-'a. a , -j , . . • rtC a third 

u --a. e , 131Ad a fourth surface , ' 

»e, .33 terminal columns, 13 3A 



if-'.:: ,.; 
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cn e "sin-encapsulated — • 

according to the f,- "ouctor aevice 

y to the f lrst embodiment, a IM4f> „ 

5 HO is mounted in a ^conductor device 

of the sem """" ^ ^ — ions ::: 

semiconductor chip 110 are 

inner leads Th* " ween =ne 

^as. The semiconductor chio nn • 
connected to the , " electri «ll y 

the second surface 131 Ab of 

inner lead 131 Thft , P ° f each 

The electrical connection of the 
encapsulated =~ • e - re sin- 

lated semiconductor device 100 to an 
circuit is a ,. K . an external 

— .» used : ; ptint - «*«»«.• «- .... 

ea in the semiconductor device 5 nn 

««• 1«- fr- 130 has ' " -Hoy. 

t>a, the lead fram^ i . 

^Ped to have . ' lB *" 1 "* »l 

nav « a thickness smaller than ,k 

i-1 column 133 Dam ba , ^ ° £ th « 

Dam bars 136 serve 4S , . 

encapsulating with a resin Mo ^ 
'ram. Moreover, although the lead 

-rame processed by etching to have a sh 

«... embodiment, the lead f raiPe <s 
limited to such a shape a, n0t 

- - »--r::r:.: : :i: th - * - 

~ <0 -"» wnereas 
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the portions of the I*** < 

the lead frame other than th. • 

131 have a thi^ inner Iea « 

thickness of 0.15 ^ cor 

thickness of the l ea „ , "-«Pon din g Co the 

the lead frame blank. The tins , 

leads have a 'in. ■ °* Sha inne - 

P1 tch of 0.12 mm so as . c h . 

increase in th . w *° ich:e ^ an 

the number of terminals f or sem . 
devices Th- semiconductor 

es - The second face denoted by the r.# 
131A5 is a siw, "ference numeral 

a surface etched, but havin« . . 
Profile, so as to ,n *«bstanti.n y fiat 

*° as to allow an easy wire h«w, 

aces 131Ac and l3lAd have a ^ 

respectively Thi , ""ciateo inner , 

Thls «ructute exhibits a hioK 
«»~* «*. se=o na fsce ■ " h " h •»« 

5 * cro «-sectio„ a i view tat.- ■ v 
CI-C2 of rio 6a ,„ " " lth the 

»»■ «e. The reinforcino tap. ,«o 

» as „ot to c , use , ' " " 

« the in „ er lMd , >r< t h - St1 " 9 " "» lead.. 

1 ~ - - — ,,:r:r th * in ~ 

— »«« <* twistih, the r . in ^'««- . 

'"ricate dlrectly th . " » to 

— i„ a state „„.,. th ^ <" 

■ --on ,32= as shown 4 „ P4 



:he inner leads are 
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6c fi). the inner leads 131 are f« x . d - „ 

taD(> ... ^ xed With the reinfcrc-- 

ta P« 160 as shown i„ Fig . fc 

inen » >.ne conne^-in^ 
Portion 131B unnecessary for the fab ■ ' 

y -or the fabrication of the resin 
encapsulated semiconductor device a^e , 
5 Press as sho • ^ by nea * s c - • 

P - as shown ln Fi , 6c ^ aod a semiconductor c~ p 
then mounted on the lead frame. In rig . 6c(ii , , ^ 

P1-r»o - l tne line 

A method for th. fabrication of the resin 
semiconductor device „.,, "»n-«n=.p,» lat . a 

n °" " e d " crib " in »«•'• «... 

" — -d frc „ hich th . ^ ^ 
moved bv a .-.^ • Portions are 

«*. tiP ; r ;r proce "' is *■ * — «-« 

—v., le " S « — 

«- o* „ ^ *" 10 "' " — — • «*. 

°- the in ner leads are *<vh k 

--quired. Ihen ch " * ' « 

^nen, the surface ~* 

»• "..in, .l.ctrod "-'conductor device 

directed d POrUO " S '« ' «»«•» ls 

directed doun„., day , 

~»n« th.t th. ., ln "" UadS ln ' 

the electrode portion, are „ 

inner leads 131 tk between the 

"1. Then, the semiconductor device no ls 
mounted fixedly on the * 

* on zr *e inner IaaHc K w 
ine.o -^eads by means of an 

insulating adhesive i 50 . 

Then, as shown in Fia *k 
.l. e . • „ ' ele «"de portions are 

electrically connected to the ,• 

the tips of the inner leads 1,1 
^ wires 120. Subseouently m ' 

- n ^V. encapsulation is carried out 

»»:.•»< v; 
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Flo c ' es snowr. 

- ... ence psua . tin , „ si „. Ihen _ unnecessary 

° f the terminal columns 130, as 

shown in Fio. 5d m -k- 

' * In th " Case ' ^ " preferable to - 0 -m 
Previously tne c 

cu.t^ng. Particularly fn „ , . 

riy ' the formino of the r..,--- 
du-«io »trhs , " cutting i ine 

« — • Th. oa„ bars J36 _ <iame 

UO e s she „„ in 
Portion 13M d "* ""° V "- ~«- 

, ur .o. ; ef ••*•* <» « .h. 

° f " ch «*M1 column t0 f.bric.-. . 
-iconducto, device rn . ' * """" 

f " cU "*" connection of the r..<„ 
.nc.pe„i.t, d oe,„ico„ductor device to ,„ 

h„r ^ an external circuit 

^ d ° eS need to be arrange.. 

embodiment will now be described ■ 

8a -o 8e P . ^ ^ MB 3 u "«ion with Pigs, 

.o Be. rigs. 8 a to 8e 

are cr °ss-sectional v iews 

respectively illustrating seouo 

9 ■•9u«ntaai steps of the e-r-sv 

--.s_ embodiment shown i n 
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Fig. 1 



^ Pa ^"> the cross-sectional views 0 . - 
»• to Be respond t0 . cross sec . ion 

' of Fag. 6a, respectively. ln fl 

5 820B resist 820A 
resist patterns, 830 first- „ 

' OPeni " 9 ' 840 -««nd 
first concave portion, 860 second 
Portions, 870 flat surface 880 ' 
tips of inne , ^^"-t layer, 

of .nner leads, and niAb second faces of ■ 
leads, respectively. First a * ° f inner 

p 0 - assium d h ' 3 =asein resist 

S1Um dich ^ate as a sensitive agen t «, ca M 
over both surfaces of . Iead f C °" ed 
nickel i 810 made of a < 2% 

— y and having . thickness of » 

LSin9 d6Si "o- Pattern plates 15mm ' 
Pa-erned to for. r • £ "~ 

'i-s- oo • P " ternS 82 ° A a " d 820B i^in. 

-i-Sw opening 830 *«w 9 

y "JO and second ooeninos inn 

(Fig. ea,. -enings 840, respectively 

:; - r ~ - _ 0 r:zr.::::: 

° form desired sh apes of tin* • 

firs- leads - Although the 

firs, opening 830 includes a- i. 

tip. k " ^ a " a fo ^ng the 

C1 P« of the inner leads Bin 

par-ia" k- * tOP ° IOgy °— ted by a 

Par.i a ii y thlnned por£< y 

p-ocess V etChin9 in 3 -^sequent 

P-ocess can cause hindrance in a tac ,, a 

a tac.ng process or a 
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dampin, Proc.aa for fixin, th . lMd ^ ^ 

« b. .tch.d ne . ds „ b . suf;iciencly iarje uuhoui ^ 

1-lt- to an ate. ;or fotmin , th , fine pMtions ^ 
«P* .f th. !„„„ lMds . Iherei(cer> both surfaMs o , _^ 
>•■<■ *«« blank H0 for „ ed ^ ^ ^ ^ ^ ^ 
•tched osin , . <e B „. ferric chioride ^ ^ 

r w,tu " ot 57 * " • ° p -> p ™ « « »./-». 

The etchm, proc .„ is termin „. d „ ^ ^ ^ ^ ^ 

surface has a d, P th „ corr. sp ondin, c , ,„ =f ^ 

of th. lead frame blank trig, eb) . 

Altho U ,h both aurfac.a o, th. l.. d blink ,„ are 

ei»ult.„.o u ,l y etched in the primiIy „ cMng ^ ^ 

unn.c« SS ar y to s inu lt.„.oual y etch both au-faeea of the 
'..o fr.„. blank ,10. ror Inat.nee. an .tchfn, P roc.aa My 
b. conducted at th. . ur f.« of th. l.. d tltm blsnk 
-h th. r.elat P .tt.rn 82 0B h.vln, opening 0 f a d.afr.d 

"'"9 .tenant eolutlon. ln tnl , c „. t „. 

Process is terminated after 0 b-*<„- 

arter obtaining a desired etching 

aepth at the etched inner lead f n -„- 

er lead forming regions. The reason 
why both surfaces of the i.«h * 

tne lead frame blank 810 are 
simultaneously etched, as -i.- 

•a. as . n this embodiment, is to reduce 
the etching time taken < n * 

a secondary etching process as 

described hereinafter 

-he total time taken for -h. 
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primary and secondJry etching ^^^^ ^ ^ ^ ^ 

«"»» in the case of etchin g onI y one pf ^ 

'rate Man. on uhleh th . resisc ^^^^ a2os ;s ^ 
Sub,.au.„ tly . th . provide(j wlth ; • 

"0 etched . t th. fir!t opening „„ ^ entir>iy cMted ^ 
« .tch-r..i,t,„t hot . m ., t utx „ cidic mx Ks _ we6 _ ^ 

layer 680 so as to fill „. Ih . ,. 

fill op the first recess eso and to 

cover the resist pattern 820A (rio. eel . 

Xt is unnecessary to coat th, etch-resistant layer 8 60 

over th. entire portion of the surface provided uith the 

Pa-tern , m . Houever . ^ ^ ^ ^ 

«ch-r.sistant layer e,0 he coated over the entire portion 
" th. surface fo^ed with the first recess 650 and first 

» coat th. .tch-r.sist.nt !.y.r , 80 only on th. surf.c. 
Pcmon indudin, the first recess e 5 0. . , Jt ho„oh th. 
«=h-r., i .t.„t l. y . r 880 v .„ employ , d in emboaiMnt 

an alkali-soluble u fl v 

* "* X ' wax r.sist.nt to th. 

«chl„ 9 . cci0 „ of the etch>nt soiuuon Md ^ 

etch-resistant layer fisn . 

«yer 880 is not limited to the 

above-mentioned wax, but mav h. - 

may be a wax of a UV-serting type 

Since the first recess 850 e -h.H ■ 

ew.ned oy tne primary etching 

Process at the surface 

w - - ne pattern aaapted to 



H-5539 OS 



«— a d, sired sh ap e of the inner UM ^ 

"th the „c h - rMlstant Uyes 88Q _ ^ ^ ^ ^ ^ - 

» «» ,ouo» in , sacondary atching orocesj ; a 

etch-resistent l ayer e80 also e „„ 

P~c..„ cnerec, enablin , the 5econd etchinj process 

CO " dUCted UhU « k « Pi "' ' «* ™ y . It t . a , so 

« « — sed sprayi „, pressuce _ f<jr ^ 2 ^ 

-eve. in the secoMary e;cMn9 preMjs ^ 
■P»yl»» pr.., U r. pton<)tas 

w , .. F * ress of etching in the 

direction of the thickness of -he I.,* < 

fran,e blank i" -he 

secondary etching process rh . i ^ , 

process, the lead frame blank 810 is 

etched at its surface formed with the first 

. . itn cne first recess 850 

- - • «« etched _ surtac ., „ 

r ;;" tb * ie,d ,r - M - k ,««„. j 

"P. «0of tll . inMr (n> ^ 

The b octo„ surfac . 870 of a>ch 

— — „„„„ t . th . 5ur .. aca o£ th# 

iead frame is flat. However h«rh 

o ever, both side surfaces of each 
recess positioned at opposite sides o* the bo- 

. * the °ottom surface 

o 'O have a concave shat>*> ^. 

de P re »ed toward the inside of the 
inner lead. Then, the lead s, 

^ead ..ame blank is cleaned. After 
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completion 

clon of the cleaning process -k 
la Ver 880 and r • P-°^ss, -he etch-resistant 

' and resast fil ms (resist M ~ 

«e seouentia-ly r " 820A -Bd 8203 > 

- ntaa.lj, removed. T ,. U s, a lead ^me „ • 

secure of 6a i s obtained ^ 3 

5 are a rranged 

~ Stant lfl yer 880 and resist * • i 

°<<U3) is achieved usino , 

• solution servino , , S ° diUm ^"xide 

SerVin 9 to dissolve them. 

etCM ^ me ^od in which the etch<n 
conducted at tun etching process i s 

«»»... can b . „ ^ th.c a a „ itea 

can be obtained. The 

fabricate the lead , 9 ""^ USed *° 

6 lead f "»ne 130 used in th* 
and shown in Fio* * inve "tion 

" Fi9S - 6a and 6b involves the - 
-«»" -nd the method for fo-mi " etChi " 9 

*- — -ion whir a desired shape ° f 

Pattern forced ln ^ tMrt »™ °< each 

™« a - In accordance with ,h. ... 
.f th. tip lm of . h * b ° Ve th. 

— u <.,.„,.„: j: ;;; — * «. 
■*•» UMk „„.. thic>ness - p - r °< 

— .««. can nave a fi „«„ ess J""" =' " * 

— « =, and . tip - » • >«- 

ln r ^5. 6e T n rK . * °- 25 run ' as shown 

»• toe. : n the case of us .-„ 

- a « a small blank thickness t 
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of ^out 30 Zm and a lead widrn w: e . 7Q ... . 

to form inner leads having a fineness , 

oneness corresponding to an 

P-«W. «. feB . inner lMds havir , s ^ ^.^^^ • 
wi . 

in th, c.s. „ he « cwisci „ g of the inner iMds 
in t „. fabricating ptocess _ ^ ^ case ^ 

- 6a can be 

;r th * inn - i - ~ *- - — « : 

17 " " r!t e " b ° ai — — Have . 

«». U» L M fra „ e ls obtained by etchi 

tne connecting r.«mb.r 131B „„_ 

" »nn««»s.ry foe th* f.brio.tion 

in «*. «... c, fabricatin , . lead ;rane 23o 
: * r d 235 •* — * - - «. ay 
» . .„...«, . th . tips ef th . innar ieads te Bina 

--.«..«, po,t : o„. la th . ihapea :ead ; _ MV 
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off. Moreover, Fio ?h • 

F*g. 7b ia a cross-sectional v< ew ... 
along the l ine C ll- C 22 and rh , • 

shows a cutrin- i- - C| --i 

cutting l ai .e. After the inner i m h. 

accordance with a iiQ Dl t - Pl "* d *» 

- cut o^ to V Pr ° CeSS ' UnneC —~ 

with no ° btain — — .having a good 

I "° Platin9 faiiU "' — as described above' 

ere unnecessary portions in ^ < 

ahown in Fig. 6a , . reinf 9 Shap * 
i- generally used as sh 

reinfo^ n/- " Fi9 " S — the 
-nfo.c.ng tap e is also used in the 

-necessary potions in CU " lB ' 9 ° ff 

po.tions an a structure shown i n Fig . 7c 

^ C — «ing me mber 13li is Cut 0 . f fav 

to ob-ain , k y mCanS ° £ a P««* 

' 3in 2 Shfl P e «hown in Fig. 6c(i ,,, , , . 

*"P ~ s runted on the lead . "Conductor 

-"9 ^ape attached thereon. Also rh. 
semiconductor chiD • m ° Unted 

chip ls encapsulated with a -resin in 
condition wh#r. , Sln in a 

"* "" le " '»»• «m ...» th. ..p.. . 

"» tip IM oi ..«, inn „ lMd of 
in tho Iead f «me used 

the semiconductor device of this «... embod - 
• u " Sw embodiment has a 

-oss-sectional shape as shown in r, fl 9(1) TK 

- an etched flat surface ( sec / ^ti P i 31A 

width Wl s^oh-l (S6COnd SUrf — "lAb which has 

W1 s -gntly more than the wid- w , of 

urface -k. ■„ • ' a " op P°site 

--ace. j he widtns wi and w? ,.v 

• <abOUt 200 Im > are more than 

<a w ia:n w at th . centr 

PO-..on of the tips when viewed 
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'» of the inner 2e4d ._ hickne 

«P of th. innei Jaad nas c . oss lB "' 

- op-.. surfaces o . ^ — > - 

5 tlp 131A «=an be eas-v 

5 •Metrically connected to a „ * 

a semiconductor chip fno- «k 
^ a wire 120A or 120b k- h ° Wn) 

e.nbodi.nent illustrates the .... 
°* the etched flat surface f ft , , 

tac '- 131A » » surface of a l.arf , 
»"d l 22A and ,, le " Wank. 

"IS. respectively, a pl atad p 

° f "•■»«">•. is a p, rticula . ly ' ^ 

— P ~ P . rty . as th . ecched nit . j; c ;*;;;;<" — 

~- »••»««. — tiP ;; c 7 t ; ve 

Mad of the * the lnner 

; • - ^c. t . d aceordla , cothe pr _ 

-f.c„ „ th . tlp Mle . ■* ™> - o PPMit . 

tn «« surfaces have .„ , , . 
Property a . , inferior wire-bonding 

f operty as compared to that 0 . th . k 

... °- the etched flat sur'ace o' 
«- -<»,c embodiment. ,i,.„ iv) 5ho . °" 

«P .«» or «„. obc.i„. d 6y [f .. nv 

• Of a pr.aa and th.„ i 5 " - 

"V "chtnc. ;s K-ire-boooed to a 
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semiconductor chip (not shown,. lp . h , fi 

"rface of the inner lead tip is no . 

Fi *' »dv). Thus - h e - 33 S ' h ° Wn 

Thus, .he wire-bonding cn eiche- of 

opposite surfaces a* eK tne 
Iaces as shown in Fiq g,^,, 
5 9 " y(lv ' a or Tic S[< V 'h 

— " results in an insufficient winding stab <^ 
* Problematic quality. * "" d 

oevj :;r c r n to the — - 

of the flrst erohodiment wm ^ 
2a is a cross-sectional view m Ufir 

ratin9 3 m ^^cation to 
-es.n-encapsulated semiconductor device of - h . 
embodiment, and rig. 2c sno ^ 

, an a PP ea «nce of the 

semiconductor device ^ 

1Ce ln accordance with -he mo*,-*- 

F *S- 2c (ii, is - . modification, 
ctii) as a Vlew when 

se _, „ . ° rrom th e bottom of the 

semiconductor device r,„ 

uevice. Fig. 2c(I) i s a 

«« and „, 2b is / -° nt "~ " "» 

• t.rmin., , -"""-section,! vi.„ 

terminal column tak.n at a 00 .-.,„„ 
tn. Un. „.„ of f , POS -° n «"«PO«in, to 

• coord, •"^""O-ctor d.vic. 

first embodiment in termini 

-P-l-tad ..mlcondoctor a I. mOU " Ci " 9 
— ed ,,...„,„ .„ op - 1 • — - 

is td.n-.ic.l t0 :h4t Qt 
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6 flrSt e "*°diment except _ 

A resin . terminal Portion. 133A 

"^-encapsulated semiconductor d . • 

accordance with * « 6Vice i: 

Wi th a Second em5odi 

Fig. 3a i s a cro „ 111 oe described, 

a cross-sectional view Qf a 

5 semiconductor devi c „ """"encapsulated 

dev lce according to the , o w 

r *9- 3b is a er CCOnd iodine.-.-., 

a cross-sectional view of an inn. , 
alo "9 the H ne A3-A* , lead take " 

Ane of the Pin, -a 

- — - 3, t column take - - 

d^cts a resin en * "ference numeral 200 

"Sin-encapsulated semiconductor dev , 
semiconductor chip, 230 a lefld ^ ^ 210 • 

a first , * rame ' 231 ^ner leads, 

nrst surface, 23lAh = 

— . zl — ■ 

columns, J3 3A t .„, , ' 233 "rminil 

* rrain *l portion.. 233b sides 

*«> « enc,p sul8tin , Jesin 

embodiment, the semiconH °* thC first 

8 semiconductor chio 2in «. 

-anner that the surfae * m ° Unted iri su '» a 

6 surface, on which el-,-.. - 
21 > are formed is . '^crode portions (p ads , 

d ' 18 ">°unced fixedly on -h. 
by means of the in< , " Ieads 231 

the insulating adhesive, while th. i 
Portions 211 ar* „ electrode 
are arranged between 

■»«.«.. »«, o, th . tips of j; 1 ; » - 

inside - Th e electrode 
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portions 211 are arranged between the inner leads 23: arc 
th. die pad 235. Moreover, in the second embodiment 
similarly to the case of the firs: emood.ment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 

columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
-ans of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment. the lead frame 230 used in the second 
embodiment is made of <2% nickel-iron alloy. However, as 
shown in Pigs. 7 a and 7b, the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 
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terminal columns each have a thickness of 0.25 
inner leads are arranged at a pitch of 0.12 mm, thereby 
meting s dema nd for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is flat, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wi re bonding surface) is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
^vice of the second embodiment . s carr . ed ^ 

accordance with substantially the same process as that of 
the first embodiment. 

For exarcpl.. in . „ oai - ic , tion t<j ^ 
.nc.p iul . t . d ,. Bicontfuctor aevi= , of secon(j eM>oaiiiient _ 

•» op.nin, 233c is forB , d c „ che tip ^ ejch 
col™ 233 . s in th . „ odi . icaUc>n „ tlm . mttMmm _ 
Th. cp. nin , u protrud , d e „. rn>Uy from ene . piuljtin9 
»-» 2 <o th . t th . tip h , vin , ^ . # 

the terminal 233A. 

A r.»i„-«„c.p.ul. t , d semiconductor aev . ce . n 
.=c„d M c. w ic „ . third embo , lmnt „ UJ nou ^ describe(f 
<• is . cro„- s .„ ional viev ef , resin . e „ capsulii(id 

semiconductor device in acm.^. 

accordance w i:h a third embodiment, 

and Fig. <b is a cross.«»^.^ 

sectional view of an inner lead 
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taken along the line A5 - A6 of Fig< <a Also> p . g ^ ^ 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. « a . In Fig . , r . f-r , ne , 3qq 
depicts a resin-encapsulated semiconductor device, Sic a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
3<0 a encapsulating resin, and 360 a reinforcing resin! 
Unlike the first or second embodiment above, the 

semiconductor device 3nn < n =>,-. 

aevice 300 an accoroance with this third 

embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of « 2 % nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 33IA of the inner 
leads having a thickness thinner :han that of the terminal 
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"I-., as snoun in Fi , s . 6a a „ a 6b ^ ^^^^ 
"3 .re to lead frame bUnk ^ ih . ckness ^ 

33i A of the inner leads a „ <0 ^ th . ck ^ ^ 
r«m.ini„, portions ot „ er .„ an o£ ^ 

lead. .„ o. ls ^ tMck _ such thjt ^ ^ ^ 

strength sufficiMt „ ithstina subM5uMt 
The inner ar . arra „ ged n m puch ^ o ^ 

»«ti„, , d em.„d £or the , ncreased terminai ^ ^ ^ 

"" iC °" dUCt0r deVi «- »c- a s-face 33iAb of aa . h 

Th. third .„d fourch sut;aces 33iac ^ d j3]Ad ^ ^ ■ 

concave shape depressed tou.rd th . insid . of the ^ 

»«. »1. structure exhibits a high strength even though 
the second face M „ bondin , surf . ce) ^ ^ 

the fa.rfc.tion of the r.sin-.nc.psui.c.d semiconductor 
-vice of the second embodiment is carried out in 
•ccord.nc. with substantia^ th. same process as that of 
the first embodiment, except that th. semiconductor chip is 

~ fix.d ly on th. di. p... foiled b, encapsulation 

with the encapsulating resin, 
for example, i n a 

modification to the resin- 
encapsulated semiconductor device of the third em*odi me nt 
an opening 333C is formed on th . tip o£ ^ 

column 333 as in the modification r« , 

-.ication to the first embodiment 
as shown ir. Tic. 2 Th« _ 

S 2. The opening is pro , ruoed externally 
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from the encapsulating resin 3<0A such that the tip navi. 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTION] 

The present invention provides a resin-encapsula- e 
semiconductor device employing the above-mentioned leac 
frame, which is capable of meeting a demand for the 
-creased terminal number and is excellent in hunting 

efficiency. Furthermore, the ' r .n 

tne resin-encapsulated 

" mi " ndU " 0t dCVi « »» ■««*««. -It* "-MS do „ 
» the c.« o, usi „ 9 . , aad fraBe hjvSn9 ou[er iea<js as 

«n=, psulat . d 5emiconductcr device de<j ^ probi ^ 

« U»« .h. out,, lM < 5 .„ bent , oc . proMra associstM 
««b copl.„. rity . In addiUcn (e . ^ . dvsnta9 . s> 

r..m-.„c, PSUJ . t . d semiconductor aevic , hts t short(nM 

interaction l.„ 9th aa compa „ d „ ^ ^ ^ ^ 
•*"*y to. s ,„ lconductct device ^ reducM ^ ^ 

P '"" tiC " MCit) " in , t.-.„s„ r dalay u „ e . 



